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a cirucit mounted with parts and an electrical appliance including the same both of which facilitate identification whether lead which is 
poisonous to human body is contained or not. 
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DESCRIPTION 

Article having a circuit soldered with parts and method for 
recycling wastes of the same 

Technical Field 

The present invention relates to an article having 
a circuit soldered with parts facilitating efficient 
recycling and an electrical appliance including the same, and 
a method for recycling wastes of the same. 

Background Art 

Solders used during a mounting step of a part such 
as optical part (or deviece) and electronic part onto an 
article such as printed board, film board and housing or 
enclosure having a circuit normally contain a large quantity 
of lead. 

Therefore, when articles having a circuit soldered 
with parts by using a solder or electrical appliances 
comprising the same are placed outdoors as wastes after use 
and weather -exposed, or are ground and buried for disposal, 
there arises a risk of groundwater pollution by the lead 
contained in the solder dissolving from the wastes. 

Since the use of such lead-polluted groundwater as 
drinking water produces hazardous effects on human body, how 
to treat electrical appliance Junks has become a current 
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issue of significance. 

Conventionally, in order to prevent pollution by 
lead, the electrical appliance is disassembled primarily to 
collect the article having a circuit, which is contained in 
the appliance, and a lead containing solder is isolated in 
junking or recycling the electrical appliance. The remaining 
parts are then ground into small pieces to separate materials 
or are buried at a controlled dumping ground, which is 
designed to best obviate leakage or draining of polluted 
water . 

In order to prevent environmental pollution by 
such hazardous lead, there is a demand for full recycling of 
lead or discontinuing the use of lead. 

In order to realize a circulating economical 
community, it has been planned to impose a duty on every 
manufacturer in year 2,001 to take back used electrical 
appliances for return and recycling them. 

Under the circumstance, however, as shown in FIG. 
4 , the article having a circuit using the lead containing 
solder and electrical appliances comprising such article 
(hereinafter simply referred to as "lead containing article") 
on one hand, and the article having a circuit soldered with 
parts using a lead free solder and electrical appliances 
comprising such article (hereinafter simply referred to as 
"1 ad free article") on the other hand have been manufactured 
and sold on the market at the same time. As a result, the 
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two types of articles coexist on the market and are recovered 
as they are. The recovered articles are directly conveyed to 
a nearby controlled dumping ground or stabilizing dumping 
ground, or are treated for recycling. It is noted that the 
printed board and film board are contained inside the 
electrical appliance. 

At the controlled dumping ground, the recovered 
articles are buried as they are without any treatment. 
However, at the stabilizing dumping ground, the recovered 
articles are treated to prevent them from scattering, flying 
or migrating before they are buried. 

When recycled, on the other hand, the recovered 
articles are disassembled, and if contained, lead is isolated 
to make them harmless. Then, reusable materials are selected 
for recycling. 

A method of simply burying mixed wastes of the 
lead containing article and the lead free article at the 
controlled dumping ground is easy and simple in operation but 
has a high construction cost, producing a problem of high 
treatment cost . 

A method of burying the waste without recycling 
reusable material at a dumping ground has a problem in the 
aspect of effective use of resources. This method has 
another problem that the dumping ground itself is being 
saturated with supramaximal wastes. 

Moreover, isolation and recovery of the solder by 
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disassembling only the waste of the lead containing article 
from the mixed wastes of the lead containing article and the 
lead free article is not feasible and requires not only a 
specific instrument and an investment therefor but also a 
specific additional working step, which increases the 
treatment cost . 

If the lead free article only can be recovered 
from among the mixed waste, it becomes possible to bury it at 
the stabilizing dumping ground with low construction cost by 
simply grinding the article. Therefore, identification and 
separation between the lead free article and the lead 
containing article among the miscellaneous recovered wastes 
can reduce the cost for disposal. 

Under the circumstance, however, such 
identification takes much time and labor and has poor 
efficiency. Therefore, a simple means for identifying the 
lead free article from the lead containing article has been 
desired for. 

In view of the above-mentioned problems, a primary 
object of the present invention is to provide an article 
having a printed board which facilitates identification 
whether lead is contained or not and an electrical appliance 
including the same. 

Another object of the present invention is to 
provide a recycling method of the same. 
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Disclosure of Invention 

The article having a circuit with parts, which are 
soldered by a lead free solder in accordance with the present 
invention has identification information indicating presence 
or absence of lead in the article. 

In a preferred mode of the present invention, an 
electrode of the parts is a lead free electrode having a 
coating of a lead free solder. 

In another preferred mode of the present 
invention, the parts themselveds are lead free parts 
containing no lead. 

In still another preferred mode of the present 
invention, the article is a printed board, a film board or a 
housing on which a circuit is formed. 

In a further preferred mode of the present 
invention, the article has an identification marking, bar 
code carrying identification information or IC carrying 
identification information. 

In a still further preferred mode of the present 
invention, the identification marking is varied by the type 
of solder. 

It is also desirable that the bar code or IC 
carries information about the type and composition of solder, 
kind of soldered parts, a material of the article and the 
like. 

The electrical appliance in accordance with the 
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present invention comprises an article having a circuit with 
parts soldered with a lead free solder and a housing 
accommodating the article, wherein the article or the housing 
carries identification information indicating presence or 
absence of lead. 

The recycling method of wastes containing an 
article having a circuit soldered with parts and 
identification information about presence or absence of lead 
such as presence of soldered parts with a lead free solder or 
absence of lead in said article or an electrical appliance 
comprising an article having a circuit with parts soldered 
with a lead free solder and a housing accommodating said 
article, wherein said article or said housing carries 
identification information indicating presence or absence of 
lead, comprising: 

identifying wastes of lead free article or lead 
free electrical appliance from those of various articles 
having a circuit soldered with parts or various electrical 
appliances based on the information about identification. 

It is preferred that the recycling method further 
comprising : 

individually separating a lead containing article 
having a circuit soldered with parts and a lead free article 
having a circuit soldered with parts for treating wastes of 
articles having a circuit soldered with parts . 

Further, the present invention relates a recycling 
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method of wastes of electrical appliance containing an 
article having a circuit with parts soldered with a lead free 
solder and a housing accomodating said article wherein said 
article or said housing carries identification information 
indicating absence of lead, comprising: 

discriminating an article having a circuit 
soldered with lead free parts from an article having a 
circuit soldered with lead containing parts by means of an 
identification marking provided on said article, 

recovering, grinding and melting each of 
discriminated articles to separate materials constituting the 
article, 

recycling reusable valuables contained in said 
materials , and 

shredding the rest of the article and buring the 
same or treating the same at a stabilizing dumping ground or 
a controlled dumping ground for disposal. 

The method preferably further comprises, before 
said discrimination, 

classifying wastes of miscellaneous electrical 
appliances by the type of electrical appliance, identifying 
the presence or absence of lead by means of said 
identification marking to discriminate a lead free elestrical 
appliance from a lead containing article, and 

disassembling each electrical appliance to remove 
an article having a circuit soldered with parts therefrom. 
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Brief Description of Drawings 

FIG. 1 is a picture illustrating the steps of a 
soldering method of various parts on a printed board for use 
in portable minidisk (MD) players by means of reflow 
soldering process. 

FIG. 2 is a picture illustrating the steps of a 
soldering method of various parts on a printed board for use 
in electric rice cooker by means of flow soldering process. 

FIG. 3 is a picture illustrating the steps of a 
soldering method of various parts on a printed board for 
controlling automatic electronic parts mounting machine by 
using the flow and reflow soldering process in combination. 

FIG. 4 is a flow chart illustrating a conventional 
series of processes of manufacturing, marketing, recovering 
and junking an article. 

FIG. 5 is a flow chart illustrating a series of 
processes of manufacturing, marketing, recovering and junking 
an article in accordance with the present invention. 

FIG. 6 is an upper view of a board with an 
attached identification label. 

FIG. 7 is an upper view of a board with a printed 
identification marking. 

FIG. 8 is an upper view of another board with a 
printed identification marking. 

FIG. 9 is an upper view of a board with an 
attached copper foil having a punched character as an 
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identification marking. 

FIG. 10 is a cross -sectional view schematically 
illustrating an electrical appliance including a housing 
having a bar code as an identification marking. 

FIG. 11 is an upper view of a board having a bar 
code as an identification marking. 

FIG. 12 is a cross -sectional view schematically 
illustrating an electrical appliance including a housing 
having an identification IC as an identification marking. 

FIG. 13 is an upper view of a board having an IC 
as an identification marking. 

FIG. 14 is a flow chart illustrating a recycling 
method of an electrical appliance in accordance with the 
present invention . 

FIG. 15 is a picture illustrating a structure of 
one example of a recycling apparatus applicable to the 
recycling method in accordance with the present invention. 

Best Mode for Carrying Out the Invention 

As illustrated above, the present invention is 
characterized by attaching information about identification 
indicating no use or inclusion of lead in an article such as 
a circuit board like printed board and film board soldered 
with parts using a lead free solder, a housing having a 
circuit formed thereon, or a housing of an electrical 
appliance comprising the article having a circuit. 
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In the present invention, a "article having a 
circuit soldered with parts" conceptually includes an article 
such as printed board, film board and housing having a 
ciruit, onto which an optical part and/or an electrical part 
is /are soldered. 

In the following, the present invention will be 
described more specifically by means of embodiments, taking 
an identification marking as representative. 

As shown in FIG. 5, the identification marking 
enables simple and easy identification between the lead free 
article and the lead containing article among miscellaneous 
wastes recovered in situ from the market. 

The lead free article contains an extremely low 
percentage of poisonous lead to human body. Therefore, even 
if buried as it is, the lead free article can have an only 
slight effect on human body and can, therefore, be recycled 
by simply grinding it to separate reusable materials without 
necessitating isolation and recovery of the solder. The 
remaining non -reusable materials can be buried at the 
stabilizing dumping ground having low cost. 

The identification marking can restrict the 
treatment for making an article harmless by disassembling it 
to isolate and remove lead only to the lead containing 
article. This in turn reduces the volume of wastes to be 
buried at the costly controlled dumping ground. 

As such, the present invention can reduce both the 
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recycling and junking cost of wastes. 

It is preferred that a part to be soldered on the 
article having a circuit such as printed board has a lead 
free electrode having a coating of a lead free solder, 
because this can still minimize the content of lead in the 
resultant article having a circuit and enhance the strength 
of an electrode -lead free solder junction thereby elongating 
the life of the article* 

When the part to be soldered on the printed board 
is a part such as hybrid IC, which is formed by soldering an 
IC chip or a capacitor on the board, then the use of lead 
free solder for soldering the IC chip or capacitor can 
eliminate lead from the resultant article having a circuit 
perfectly. Such lead free article also may carry a similar 
identification marking to the above which serves as 
identification information* 

Parts to be soldered onto printed boards and the 
like may be exemplified as semiconductor, resistor, 
capacitor, coil, switch, LED, oscillator, connector, liquid 
crystal , trans ducer , e t c . 

A method for attaching the identification marking 
is not limited particularly if the method allows the 
attachment to the printed board, housing or the like and 
gives an identification marking which would remain 
recognizable without going out with time. Exemplary 
effective methods are printing, inscribing and labelling. 
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More specifically, a method as appropriate may be selected 
according to the material of a part to which the 
identification marking is to be attached. 

The printed board may be composed of a material 
including a resin such as phenolic resin, epoxy resin, 
polyimide resin or polyester resin, a metal such as iron, 
copper, aluminum alloy, ceramics such as alumina or glass, or 
paper. The printed board may optionally contain a glass 
cloth. The printed board may contain one or more of the 
exemplified material. 

The housing is composed of a material including a 
metal such as iron, aluminum, magnesium alloy, a resin such 
as polypropylene, polystyrene, ABS resin, polycarbonate, 
ceramics or wood. The housing may contain one or more of the 
exemplified material. 

Exemplary applicable printing methods include 
painting, stamping, ink jet and so on. These methods are 
preferable because they can be integrated with a conventional 
marking process such as printing a lot number, printing a 
visual design, etc. Of them, painting integrated with visual 
design printing on the housing is particularly desirable 
because it is hard to go out. 

The use of a fluorescent paint as ink is also 
preferred, because it facilitates simple and rapid 
identification of a mass of wastes using an optical sensor. 

Inscribing can be performed concurrently with 
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article design printing at the time of molding the housing of 
an article or otherwise at a final step. Inscribing is 
preferred, because it does not require a tedious step and is 
hard to go out . 

Labelling is preferred, because it readily permits 
uniformity of identification marking among a variety of 
electrical appliances and among miscellaneous manufacturers, 
thereby further facilitating identification at recycling 
operation. 

In attaching the identification marking to the 
electrical appliance, it may be carried on either the article 
having a circuit like printed board or the housing or on the 
both. However, in the aspect of eliminating an additional 
subsequent disassembling step, it is more convenient to carry 
the identification marking at least on the housing. 

The present invention also provides a method of 
recycling wastes of the article having a circuit and a 
recycling method of wastes of the electrical appliance, the 
recycling method comprising a step of identifying the lead 
free article having a circuit from among recovered 
miscellaneous wastes of articles having a circuit or 
identifying the lead free electrical appliance from among 
recovered miscellaneous wastes of electrical appliances with 
the aid of identification marking, in order to isolate the 
former for recycling. 

In the following, the present invention will be 
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described taking the use of identification marking having 
information about identification as representative. 

In recycling the wastes of the article having a 
circuit attached with the identification marking and the 
electrical appliance comprising the same, the identification 
marking helps to identify and select only the lead free 
article from among the mixed wastes of the lead free article 
and the lead containing article. 

Selection of the wastes by the identification 
marking is preferable, because it expedites recycling 
operation. 

Selection of the wastes by the identification 
marking attached to the housing of the electrical appliance 
can also omit the additional subsequent disassembling step. 

Selection of the wastes can be performed by 
various methods: manual selection based on a determination 
using the identification marking, selection of the wastes 
using a sensor which can recognize the identification 
marking, such as inspection camera, by conveying the wastes 
on a conveyor belt, etc. 

Marking for identification can be carried out in 
various ways as shown below. 

(1) Bonding an identification label on a board 

FIG. 6 is an upper view of a board 10 with an 
identification label 11 by bonding it to the board. 



WO 00/42829 PCT/JP00/00058 

15 

An identification label is bonded to a board or on 
a space between large parts on the board. The use of a 
fluorescent ink as the printing ink for the label enables 
automatic determination of the presence or absence of the 
label by a combination of a darkroom and a inspection camera 
during recycling process. 

Written information as to what kind of solder is 
used, Sn-Ag, Sn-Ag-Bi, Sn-Cu or Sn-Zn for example, enables 
identification of the board including the lead containing 
solder as well as identification and separation of boards by 
the type of solder. Treatment of the board by the type of 
solder during recovery of solder increases the purity of 
solder as recovered and enables recovery of valuables having 
a high addition value. It is also effective to vary the 
color of identification label by the type of solder. 

If the identification marking is varied in color, 
it becomes possible to separate the used solder by the type 
apparently. If a metal contained in the recovered waste is 
to be refined for recycling, since the used metal has been 
separated by the type of material, it becomes possible to 
recycle a more refined metal. If different boards having a 
variety of solders are refined at the same time, the 
resultant refined product contains a variety of components, 
rendering recycling of the product difficult. Although the 
identification label is varied in color here, a symbol such 
as O and * may be attached. 
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As such, a provision of a character, color or 
symbol in the identification marking enables recycling the 
waste in a short time with high accuracy, thereby increasing 
recycling efficiency. 

(2) Printing on a board 

FIG. 7 is an upper view of a board with an 
identification marking 13 by printing it on the board by 
means of ink jetting or stamping. 

As shown in FIG. 7, the use of ink jetting enables 
printing the identification marking from above a part 12 on 
the board. 

Since ink jetting does not greatly restrict the 
shape of board and arrangement of parts and allows free 
choice of the type of character, it becomes possible to print 
an identification marking that can identify the type of used 
solder as in the bonding method explained in the above 
paragraph ( 1 ) . 

The use of stamping enables lower cost printing 
than the ink jetting. 

As in the above (1), the use of a fluorescent ink 
as printing ink renders automatic determination of the 
presence or absence of the identification marking feasible by 
a combination of a darkroom and a inspection camera during 
recycling process . 
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(3) Printing an identification marking on a board during its 
manufacturing process 

This method permits in situ application of a 
general process for marking an indication of parts during 
board manufacturing process without an additional step for 
marking the identification marking using a specific 
identification marking apparatus. This results in an 
advantage of low manufacturing cost . 

FIG. 8 is an upper view of another board with the 
identification marking 13 by printing it directly on the 
board. Direct printing on the board enables printing a large 
identification marking over the entire board regardless of 
the position of parts. This makes recycling operation 
feasible. 

(4) Varying board color 

The board generally has a green color which is a 
resist color of the solder. In the present invention, colors 
other than green, such as blue, red, black, etc., for 
example, are used for the resist to facilitate identification 
during recycling process . 

The board and resist normally contain a halogen 
element which can be an environmental loading substance , so 
that they can become an origin of hazardous dioxin when they 
are burnt. This has accelerated commercialization of a board 
containing no halogen element, that is, halogen free board. 
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Since a green dye used in the conventional resist of the 
solder contains the halogen element , it has been contemplated 
to use a different color, such as blue, for the resist in 
replacing a halogen containing board with the halogen free 
board. 

As such, if the lead free solder is combined with 
the halogen free board, then it becomes possible to know at 
first sight that the resultant board is less environmentally 
loading, facilitating separation of the board for treatment. 

(5) Bonding an inscribed copper foil 

This method mimics the above -de scribed method of 
bonding an identification label but uses an inscribed copper 
foil as an identification marking during board manufacturing 
process. This method has low cost because it enables bonding 
the identification marking during routine board manufacturing 
process without an additional marking instrument for bonding 
the identification marking. 

FIG. 9 is an upper view of a board 11 with an 
inscribed copper foil 14 by bonding it on the board. 

(6) Disposing an identification bar code 

This method attaches a bar code label as an 
identification marking on the board or housing or prints a 
bar code directly on the board or housing. This method 
facilitates automatic determination whether the board is lead 
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free or not by using a bar code reader. This method is also 
advantageous in that the volume of information can be 
increased compared with the method of identification by 
character or color. 

Particularly, when a control system for 
controlling identification operation of the article having a 
circuit and the electrical appliance is employed, it is 
possible to store a data base in the control system to check 
a bar code number. The use of a two-dimensional bar code can 
increase the volume of information carried on the bar code, 
enabling control of more pieces of information. 

If the volume of information can be increased, it 
is possible to process detailed information on, for example, 
material of housing, material of board, material of soldered 
parts, etc. in addition to the solder composition and ratio 
of the components. Controllability of detailed information 
would in turn enables selection of the treatment method 
according to the type of poisonous substance contained in 
parts, as well as identification of the presence or absence 
of lead in the waste during recycling operation. As a 
result, environmental pollution due to innocence of the 
presence of hazardous substance can be prevented. 

Furthermore, this method can not only increase the 
value of recycling materials and improve the recycling yield 
by enabling recovery of all valuables, such as nobel metal, 
contained in the waste without fail and separation of the 
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waste by the type of plastics used in the housing . 

FIG. 10 illustrates a housing 16 of an article 
having a board 11 soldered with a variety of parts to which a 
bar code 15 is attached. FIG. ll illustrates the board 11 to 
which the bar code 15 is directly attached. 

(7) Using an Identification IC 

This method attaches a non- contact reading type IC 
to the article having a circuit as an identification marking. 
This method enables identification between the lead free 
article and the lead containing article by passing them near 
a data reader. This method reduces restriction to the 
attachable site of IC and enables arbitrarily attachment of 
the identification IC to either the board or the housing. 

This means that this method renders control of 
recycling of the article having a circuit and the electrical 
appliance including the same feasible, resulting in efficient 
recycling in a short time. This method also has excellent 
reliability with respect to identification because it is less 
susceptible to the influence of dirt or stain than an optical 
reading method using a bar code. 

The identification IC has another advantage of 
eliminating subsequent attaching step as required by the bar 
code, because it can be additionally soldered during 
soldering other parts to the board. If the identification IC 
is RAM, it is reusable. 
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The IC can store more pieces of information. If 
the volume of information can be increased, it is possible to 
process detailed information on, for example, material of 
housing, material of board, material of soldered parts, etc. 
in addition to the solder composition and ratio of its 
components. Controllability of detailed information would in 
turn enables selection of the treatment method according to 
the type of poisonous substance contained in parts, as well 
as identification of the presence or absence of lead in the 
waste during recycling operation. As a result, environmental 
pollution due to innocence of the presence of hazardous 
substance can be prevented. 

Furthermore, this method can not only increase the 
value of recycling materials and improve the recycling yield 
by enabling recovery of all valuables, such as nobel metal, 
contained in the waste without fail and separation of the 
waste by the type of plastics used in the housing. 

FIG. 12 is a schematic view of the housing 16 of 
an article having the board 11 soldered with a variety of 
parts to which an identification IC 17 is bonded. FIG. 13 is 
an upper view of the board 11 soldered with a variety of 
parts to which the identification IC 17 is directly bonded. 

The recycling method of the wastes of the 
electrical appliance containing the article having a circuit 
in accordance with the present invention has the following 
advantages : 
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Recycling operation for the article having a 
circuit can be performed by a series of system to the final 
stage of treatment. Information about identification carried 
on the bar code and IC enables treatment of the housing, the 
board and the article having a circuit as appropriate. For 
example, it is possible to recycle an expensive IC and 
extract a material like palladium contained in the coating of 
electrodes of various parts from a molten solder material. 

As the electrical appliance, household electrical 
appliances, such as audiovisual equipment, refrigerator, air 
conditioner, washing machine, lighting fixture, etc., 
information-associated OA equipment, such as computer, 
telephone, copier and facsimile, vehicle electric components, 
industrial machinery electric components, plant instrument 
electric components, and construction electric components. 

FIG. 14 shows a flow chart of one example of the 
recycling method of the article having a circuit and/or the 
electrical appliance in accordance with the present 
invention. The recycling method of the present invention 
will be described along the flow chart. 

Wastes of the electrical appliance are recovered 
(s-1) and classified by the type (s-2). Although the 
subsequent step is identical between all the concerned 
electrical appliances , description will be made on a 
television set here. 

The identification marking attached to the 
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television set is used to identify whether it contains lead 
or not in order to separate it from the lead containing 
article ( s-3 ) . 

Then, all the separated televisions are 
disassembled to remove printed boards (s-4). In this 
disassembling step, it is desirable to remove and separate at 
the same time metals, glass, plastics, etc. constituting the 
television. 

Then , since the lead containing article may 
sometimes include a board using a lead free solder, the lead 
free board is separated from the lead containing board by the 
identification marking attached to the printed board (s-5). 

Subsequently, the lead containing board and the 
lead free board are individually recovered (s-6) # ground and 
molten (s-7) for separation of the material (s-8). 

Reusable valuables such as gold are recycled (s-9) 
and, after being treated, the lead free board or the lead 
containing board is individually shredded (s-10), buried or 
treated appropriately at the stabilizing dumping ground or 
controlled dumping ground (s-11). 

As the recycling system applied to the recycling 
method of the present invention can be exemplified as one 
shown in FIG. 15. The recycling system comprises 
identification means 20 for recognizing and identifying 
information about identification, such as identification 
marking and bar code, carried on the board or electrical 
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appliance. A control unit 21 reads information 22 about 
treatment of the solder based on the information given by the 
identification means 20, such as method of recovering the 
solder or melting condition of the solder, information 23 
about treatment of part, such as method and condition of 
treating soldered parts, and information 24 about treatment 
of board, in order to control an article disassembling 
apparatus 25, a solder recovering and/or material separating 
apparatus 26 and a board disassembling apparatus 27 so that 
recovery and disassembly can be optimally carried out by the 
type of treating object, such as solder, part and board* For 
example, IC which is a soldered part is separated for reuse 
and a material contained in the electrode of part, such as 
palladium, is extracted from the molten solder. 

In the following, the present invention will be 
described more specifically referring to concrete examples. 

Example 1 

FIG. 1 is a picture illustrating the steps of a 
soldering method of various parts on a printed board for use 
in portable MD players by means of reflow soldering process. 

First, a lead free solder paste 2 was printed on 
an electrode of a printed board 1 . A variety of parts 3 were 
then arranged on the printed paste such that an electrode 4 
of a part was opposed to the printed boaxd 1. Subsequently, 
the solder paste was molten by using hot wind or far infrared 
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ray as a heat source 5 to solder the parts (this method is 
called reflow soldering). Then, a label was bonded to the 
printed board 1 as an identification marking indicating no 
inclusion of lead. An identical label was also bonded to a 
housing 6 of an article containing the printed board 1 thus 
produced . 

The resultant MD player could be readily 
identified to be free of lead by the identification marking 
when it was recovered after use, which simplified the 
subsequent recycling process. 

Example 2 

FIG. 2 is a picture illustrating the steps of a 
soldering method of various parts on a printed board for use 
in electric rice boiler by means of flow soldering process . 

First, a part 12 whose electrode part has a 
coating of a lead free solder was inserted into a 
predetermined position of a printed board 11. Then, the 
printed board 11 was passed through a lead free solder Jet 13 
to solder the parts (this is called flow soldering). 
Subsequently, a marking integrated with an article design was 
printed on the printed board 11 as an identification marking 
indicating no inclusion of lead. An identical marking was 
also bonded to a housing 14 of an article containing the 
printed board 11 thus produced. 

The resultant electric rice boiler could be 
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readily identified to be free of lead by the printed 
identification marking when it was recovered after use, which 
simplified the subsequent recycling step. 



Example 3 

FIG. 3 is a picture illustrating the steps of a 
soldering method of various parts on a printed board for 
controlling automatic electronic part mounting machine by 
using the flow and reflow soldering process in combination. 

A lead free part 22 was soldered on a printed 
board 21 by the flow and reflow soldering process in 
combination and an identification marking was inscribed on 
the resultant printed board 21. 

The printed board could be readily identified to 
be free of lead by the inscribed identification marking when 
it was recovered after use, which simplified the subsequent 
recycling step. 

r 

Industrial Applicability 

As discussed above, the present invention can 
provide an article having a circuit soldered with parts and 
an electrical appliance including the same facilitating 
identification whether poisonous lead to human body is 
contained or not . 

Of a variety of household electrical appliances 
installed with the article having a printed board, so far as 
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the so-called four majors including television set, washing 
machine, refrigerator and vacuum cleaner are concerned, they 
have a domestic production yield of 20 millions per year, 
respectively. In view of this fact, on assumption that a 
million of lead free articles would be recovered 
randomizedly, together with lead containing articles in 
recycling junked household electrical appliances from year 
2001, the identification marking attached to the lead free 
article and the electrical appliance including the same helps 
to identify them from the lead containing articles, thereby 
excluding them from the objects from which the solder is to 
be isolated for recovery. An expected cost reduction by the 
above accounts for 50 billion per year. 

Since it is predicted that coexistence of lead 
free articles with lead containing articles will increase 
year by year, cost reduction achieved by the present 
invention is estimated to increase proportionally. 
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CLAIMS 

1. An article having a circuit with parts, which 
are soldered by a lead free solder, and identification 
information indicating presence or absence of lead in said 
article . 

2. The article having a circuit soldered with 
parts in accordance with claim 1, wherein an electrode of 
said parts is a lead free electrode having a coating of a 
lead free solder* 

3. The article having a circuit soldered with 
parts in accordance with claim 1, wherein said parts are lead 
free parts containing no lead. 

4. The article having a circuit soldered with 
parts in accordance with claim 1, said article being a 
printed board, a film board or a housing on which a circuit 
is formed. 

5. The article having a circuit soldered with 
parts in accordance with claim l, said article having an 
identification marking, bar code carrying identification 
information or IC carrying identification information. 

6 . The article having a circuit soldered with 
parts in accordance with claim 5, wherein said identification 
marking is varied by the type of solder. 

7. The article having a circuit soldered with 
parts in accordance with claim 5, wherein said bar code or IC 
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carries information about the type and composition of solder, 
kind of soldered parts, and a material of said article. 

8 . An electrical appliance comprising an article 
having a circuit with parts soldered with a lead free solder 
and a housing accommodating said article, wherein said 
article or said housing carries identification information 
indicating presence or absence of lead. 

9 . A recycling method of wastes containing an 
article having a circuit soldered with parts and 
identification information indicating presence or absence of 
lead in said article, comprising: 

identifying wastes of lead free article from those 
of various articles having a circuit soldered with parts 
based on said identification information. 

10. The recycling method of wastes in accordance 
with claim 9, further comprising: 

individually separating a lead containing article 
having a circuit soldered with parts and a lead free article 
having a circuit soldered with parts for treating wastes of 
articles having a circuit soldered with parts. 

11. A recycling method of wastes containing an 
electrical appliance comprising an article having a circuit 
with parts soldered with a lead free solder and a housing 
accommodating said article wherein said article or said 
housing carries identification information indicating 
presence or absence of lead, comprising: 
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identifying wastes of lead free electrical 
appliance from those of various electrical appliances based 
on said information about identification. 

12. A recycling method of wastes of electrical 
appliance containing an article having a circuit with parts 
soldered with a lead free solder and a housing accomodating 
said article wherein said article or said housing carries 
identification information indicating presence or absence of 
lead, comprising: 

discriminating an article having a circuit 
soldered with lead free parts from an article having a 
circuit soldered with lead containing parts by means of an 
identification marking provided on said article, 

recovering, grinding and melting each of 
discriminated articles to separate materials constituting the 
article, 

recycling reusable valuables contained in said 
materials , and 

shredding the rest of the article and buring the 
same or treating the same at a stabilizing dumping ground or 
a controlled dumping ground for disposal. 

13 • The recycling method of wastes of electrical 
appliance in accordance with claim 12, further comprising, 
before said discrimination: 

classifying wastes of miscellaneous electrical 
appliances by the type of electrical appliance. 
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identifying the presence or absence of lead by 
means of said identification marking to discriminate a lead 
free elestrical appliance from a lead containing article, and 

disassembling each electrical appliance to remove 
an article having a circuit soldered with parts therefrom. 
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Disclosure of Invention 

The article having a circuit with parts , which are 
soldered by a lead free solder in accordance with the present 
invention has identification information indicating presence 
or absence of lead in the article . 

In a preferred mode of the present invention, am 
electrode of the parts is a lead free electrode having a 
coating of a lead free solder. 

In another preferred mode of the present 
invention, the parts themselveds are lead free parts 
containing no lead. 

In still another preferred mode of the present 
invention, the article is a printed board, a film board or a 
housing on which a circuit is formed. 

In a further preferred mode of the present 
invention, the article has an identification marking, bar 
code carrying identification information or IC carrying 
identification inf ormation. 

In a still further preferred mode of the present 
invention, the identification marking is varied by the type 
of solder. 

It is also desirable that the bar code or IC 
carries information about the type and composition of solder, 
kind of soldered parts , a material of the article and the 
like . 

The electrical appliance in accordance with the 
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present invention comprises an article having a circuit with 
parts soldered with a lead free solder and a housing 
accommodating the article, wherein the article or the housing 
carries identification information indicating presence or 
absence of lead. 

The recycling method of wastes containing an 
article having a circuit soldered with parts and 
identification information about presence or absence of lead 
such as presence of soldered parts with a lead free solder or 
absence of lead in said article or an electrical appliance 
comprising an article having a circuit with parts soldered 
with a lead free solder and a housing accommodating said 
article, wherein said article or said housing carries 
identification information indicating presence or absence of 
lead, comprising: 

identifying wastes of lead free article or lead 
free electrical appliance from those of various articles 
having a circuit soldered with parts or various electrical 
appliances based on the information about identification. 

It is preferred that the recycling method further 
comprising: 

individually separating a lead containing article 
having a circuit soldered with parts and a lead free article 
having a circuit soldered with parts for treating wastes of 
articles having a circuit soldered with parts . 

Further, the present invention relates a recycling 
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method of wastes of electrical appliance containing an 
article having a circuit with parts soldered with a lead free 
solder and a housing accomodating said article wherein said 
article or said housing carries identification information 
indicating absence of lead, comprising: 

discriminating an article having a circuit 
soldered with lead free parts from an article having a 
circuit soldered with lead containing parts by means of an 
identification marking provided on said article, 

recovering, grinding and melting each of 
discriminated articles to separate materials constituting the 
article, 

recycling reusable valuables contained in said 
materials , and 

shredding the rest of the article and buring the 
same or treating the same at a stabilizing dumping ground or 
a controlled dumping ground for disposal. 

The method preferably further comprises , before 
said discrimination, 

classifying wastes of miscellaneous electrical 
appliances by the type of electrical appliance, identifying 
the presence or absence of lead by means of said 
identification marking to discriminate a lead free elestrical 
appliance from a lead containing article, and 

disassembling each electrical appliance to remove 
an article having a circuit soldered with parts therefrom. 
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CLAIMS 

1. An article having a circuit with parts, which 
are soldered by a lead free solder, and identification 
information indicating presence or absence of lead in said 
article. 

2. The article having a circuit soldered with 
parts in accordance with claim 1 , wherein an electrode of 
said parts is a lead free electrode having a coating of a 
lead free solder. 

3. The article having a circuit soldered with 
parts in accordance with claim 1 , wherein said parts are lead 
free parts containing no lead. 

4. The article having a circuit soldered with 
parts in accordance with claim 1 , said article being a 
printed board, a film board or a housing on which a circuit 
is formed. 

5. The article having a circuit soldered with 
parts in accordance with claim 1 , said article having an 
identification marking, bar code carrying identification 
information or IC carrying identification information. 

6. The article having a circuit soldered with 
parts in accordance with claim 5, wherein said identification 
marking is varied by the type of solder. 

7. The article having a circuit soldered with 
parts in accordance with claim 5, wherein said bar code or IC 
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carries information about the type and composition of solder, 
kind of soldered parts, and a material of said article. 

8 . An electrical appliance comprising an article 
having a circuit with parts soldered with a lead free solder 
and a housing accommodating said article, wherein said 
^Lrtricleiiior, said housing carries identification information 
indicating presence or absence of lead. 

9. A recycling method of wastes containing an 
article having a circuit soldered with parts and 
identification information indicating presence or absence of 
lead in said article, comprising: 

identifying wastes of lead free article from those 
of various articles having a circuit soldered with parts 
based on said identification information. 

10. The recycling method of wastes in accordance 
with claim 9, further comprising: 

individually separating a lead containing article 
having a circuit soldered with parts and a lead free article 
having a circuit soldered with parts for treating wastes of 
articles having a circuit soldered with parts . 

11. A recycling method of wastes containing an 
electrical appliance comprising an article having a circuit 
with parts soldered with a lead free solder and a housing 
accommodating said article wherein s aid " articierrojs said 
housing carries identification information indicating 
presence or absence of lead, comprising: 
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identifying wastes of lead free electrical 
appliance from those of various electrical appliances based 
on said information about identification, 

12. A recycling method of wastes of electrical 
appliance containing an article having a circuit with parts 
soldered with a lead free solder and a housing accomodating 
said article wherein said article or said housing carries 
identification information indicating presence or absence of 
lead , comprising : 

discriminating an article having a circuit 
soldered with lead free parts from an article having a 
circuit soldered with lead containing parts by means of an 
identification marking provided on said article, 

recovering , grinding and melting each of 
discriminated articles to separate materials constituting the 
article, 

recycling reusable valuables contained in said 
materials , and 

shredding the rest of the article and buring the 
same or treating the same at a stabilizing dumping ground or 
a controlled dumping ground for disposal. 

13. The recycling method of wastes of electrical 
appliance in accordance with claim 12, further comprising, 
before said discrimination: 

classifying wastes of miscellaneous electrical 
appliances by the type of electrical appliance. 
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identifying the presence or absence of lead by 
means of said identification marking to discriminate a lead 
free elestrical appliance from a lead containing article, and 

disassembling each electrical appliance to remove 
an article having a circuit soldered with parts therefrom. 
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□ the description, pages: 

Kl the claims, Nos.: 1-5,9-10 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 
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Yes: 
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Claims 








Inventive step (IS) 


Yes: 


Claims 


6- 


-8, 11 
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No: 


Claims 








Industrial applicability (IA) 


Yes: 


Claims 
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-8, 11 - 


- 14 




No: 


Claims 









2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

The invention relates to an article having a circuit with parts as defined in claim 6; to an 
electrical appliance as defined in claim 8 comprising such an article; and to a recycling 
method of wastes as defined in claims 11,12 and 13. 

Reference is made to the following documents: 
D1: EP-A-0 831 683; 

D2: PATENT ABSTRACTS OF JAPAN vol. 1996, no. 4, (30.04.96) 

& JP 07 326834 A; 
D3: FR-A-2 724 529. 

The document D1 is regarded as being the closest prior art to the subject-matter of 

claim 6, and shows (the references in parentheses applying to this document): 

an article having a circuit with parts (12) which are soldered by a lead-free solder (18). 

The subject-matter of claim 6 therefore differs from this known article in that the article 
further has identification information which indicates presence or absence of lead in 
said article, said identification information carrying information about the composition of 
the solder to enable identification of the type of solder. 

The technical problem to be solved by the present invention may therefore be regarded 
as the article giving information regarding 

not just the amount of lead in said article, 

but, since the solder is already a lead free solder, of the type of such lead-free 
solder, i.e. the amount of other metals present. 

The solution to this problem proposed in claim 6 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following reasons: 

Document D2 shows an article (printed board 1) having a circuit with parts (a mounting 
component) which are soldered, and identification information (bar code 2) indicating 
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the amount of lead as heavy metal in said article (the amount of lead is shown by the 
, first digit). The bar code in D2 does not give information about the type of solder or the 
amounts of other metals in said solder. 

***** 



The subject-matter of independent claim 8 further differs from the article known from 
D1 in that a housing accommodating the article is defined, said housing carrying the 
identification information. 



Document D2 discloses a recycling method of wastes containing an article having a 
circuit soldered with parts and identification information indicating presence or absence 
of lead in said article comprising the step of identifying wastes of lead free articles from 
those of various articles having a circuit soldered with parts based on said information. 

The subject-matter of claim 1 1 differs from the method known from D2 in that an 
electrical appliance comprising a housing accommodating the article is defined, said 
housing carrying the same identification information as defined in claim 6. As argued 
above, these features impart inventiveness to the subject-matter of claim 11. 



The subject-matter of claim 12 further differs from the method known from D2 in that 
after discriminating an article having lead free parts from an article having lead 
containing parts, each of the discriminated articles is explicitly treated to separate 
materials constituting the article, the reusable valuables are recycled and the rest is 
shredded and buried or treated at its own type of dumping ground. 
Document D2 only mentions these steps in the introductory part (PURPOSE) of the 
abstract, but document D3 discloses these steps more specifically (page 5, lines 13-15;— 
page 6, lines 17-18; page 7, lines 3-5 and page 7, line 17 - page 8, line 11). However, 
both documents are silent about the feature of said housing carrying the identification 
information as defined in claim 6, enabling identification of the type of solder, so that 
the subject-matter of claim 12 does involve an inventive step too. 
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For the same reasons as stated above with regard to claim 12, does the subject-matter 
* of claim 13 also involve an inventive step. 



Claims 7 and 14 are dependent on claims 6 and 8, respectively, and as such also meet 
the requirements of the PCT with respect to novelty and inventive step. 

Re Item VII 

Certain defects in the international application 



Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the documents D1, D2 and D3 is not mentioned in the description, nor are 
these documents identified therein. A document reflecting the prior art described on 
pages 1 - 4 is not identified in the description (Rule 5.1(a)(ii) PCT). 
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